1/14/93

MEMORANDUM

SUBJECT: Additional Soil Investigation Required at the
Monsanto - J.F. Queeny Plant, St. Louis, Missouri

TO: File N)
FROM: Pat Nichols } ;_.Q&E:Es
EPA Project Manager

INTRODUCTION

Upon completion of the first phase of the RCRA Facility
Investigation (RFI), the EPA has determined that the rate and
extent of contamination at the facility have not been defined.
Therefore, the EPA is requiring additional investigation to
complete the RFI. In order to define the rate and extent of
soil contamination at the facility, the following undertakings
should be required.

VICTOR STREET TERMINAL AREA

There is documented contamination within the boundaries of
the former earthen berm. The boring locations are spread out
within the area of the former berm which provides for a good
representation of contaminants in this area. Soil samples beyond
the boundary of the former berm are recommended to delineate the
extent of the contamination. Contaminants of concern include
Volatile Organic Compounds (VOCs), particularly chlorobenzene,
Acid and Base/Neutral Organic Compounds (BNAs), Metals, and
Sulfide. Contaminants not detected in this area include
Pesticides, Herbicides, PCB's, Dioxins, and Furans. Continuous
sampling at 2 ft. intervals is recommended until groundwater is
reached. Collection and analyses of a minimum of 12 boring
locations is recommended outside of the berm and a minimum of 2
boring locations is recommended in the center of the berm (where
samples have apparently not been collected). These samples
should be analyzed for total VOCs, BNAs, metals, and sulfate.

COAL STORAGE YARD

The only known use for this area is to stockpile coal. This
use alone would provide for a strong contribution to any semi-
volatile contamination to the groundwater. Since there is no
documentation of any soil analytical data having been gathered at
this area, it is recommended to fully assess this area for semi-
volatiles, with some selected samples analyzed for Appendix IX
constituents, including dioxins and alachlor. Collection and
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analyses of a minimum of 6 boring locations is recommended within
the boundaries of this area. Three of which should be analyzed
for the full scan of Appendix IX constituents and the remaining 3
for semi-volatiles only. Continuous sampling is recommended at 2
ft. intervals until the groundwater is reached.

QUARRY AREA

Historically, the Quarry has been a disposal area for
construction waste, and possibly other miscellaneous waste. The
analytical soil data indicates a wide variety of contamination,
but particularly of BNAs and Metals. There were two VOC's
detected, but no Pesticides, Herbicides, PCBs, Dioxins, or
Furans. Historical areal photographs indicate that the Quarry
actually extended further north than what was investigated during
the RFI. Therefore, soil sampling is recommended in the area
north of the previously investigated Quarry area. A minimum of 4
soil borings is recommended with continuous sampling at 2 ft.
intervals until the groundwater is reached. The samples should
be analyzed for the full scan of Appendix IX constituents,
dioxins, and alachlor.

“Su\\" fance

LASSO AREA

Enough soil% samples have been collected in this area to
verify that there is a release and in /some areas the soil is . ,skne
saturated with a purple-colored waste Some of this purple waste
is in the groundwater and all of it will eventually enter into
the groundwater unless it is contained or remediated. The nature
and extent of this release needs to be fully delineated in order
to select the most appropriate corrective measure. The only
group of constituents investigated in this area is the VOCs.
Therefore, it is recommended to select a minimum of 10 boring
locations within the boundaries of the Lasso Area and analyze
them for the full scan of Appendix IX constituents, dioxins, and
alachlor. Continuous samples should be collected at 2 ft.
intervals until groundwater is reached. Encountering shallow
groundwater is not an acceptable excuse for not collecting soil
samples. ,If.the appropriate quantity of soil cannot be collected
for analysgﬁ of all required constituents, then samples should be
collected for the following prlorlty of analyseS° alachlor, VOCs,
Dlox1n, BNAs, Metals. , @ minimum of 20 soil borings
is recommended to attempt to delineate the extent of the
contamination. These samples should be analyzed for VOCs and
alachlor. These samples should be collected at the 2 ft.
interval above groundwater where the water table is less than 5
feet below ground surface. If the water table is greater than 5
feet below ground surface, additional 2 ft. samples should be
collected at the 2-4 ft. range and where there is any visual
purple discoloration of the soil. 1In addition, if any purple
discoloration is encountered anywhere in a particular boring, a
water sample should be collected once groundwater is reached.



BUILDING FF AREA

This area was studied due to an apparent PCE tank leak. The
only constituent analyzed was PCE. The analytical data indicates
that there has been a PCE release to the soil. Since there is no
documentation of this contaminated soil having been remediated,
it is assumed that the PCE saturated soil was left in place.

This area may possibly be the main source of PCE (and TCE)
contamination in the groundwater. To help prevent further
contamination to the groundwater, it is recommended that this
release be contained or remediated. 1In order to be able to
select the most appropriate corrective measure, the extent of the
contamination should be defined. Therefore, it is recommended to
collect soil samples from a minimum of 10 borings. Since soil
samples have only been collected from the west side of the tank,
it is recommended to collect a representation of soil from all
sides of the tank. These samples should be collected at the 2
ft. interval above groundwater where the water table is less than
5 feet below ground surface. If the water table is greater than
5 feet below ground surface, an additional 2 ft. sample should be
collected at the 2-4 ft. range. These samples should be analyzed
for VOCs.

BOILER SLAG AREA

Only one soil sample was collected at this area with
significant levels of PCBs and Metals detected. Constituents not
detected in this sample include VOCs, BNAs, Pesticides,
Herbicides, Dioxins, and Furans. PCBs have not been detected in
the groundwater, yet, suggesting that the concrete surface may be
retarding infiltration of PCBs to the groundwater. Since a
release has been verified, it's extent should be defined in order
to be able to select the most appropriate corrective measure for
containment or remediation of the release. Therefore, it is
recommended to collect soil samples from a minimum of 10 borings.
The boring locations should be selected using a grid approach.
Continuous sampling is recommended at 2 ft. intervals until the
groundwater is reached. These samples should be analyzed for
PCBs and Total Metals.

ADDITIONAL SOIL INVESTIGATION

At this stage of corrective action at the J.F. Queeny Plant,
there is no known documented evidence to indicate that additional
areas are a potential source of contamination. If during the
course of this investigation additional evidence surfaces to
indicate a previously uninvestigated source area, that area will
be investigated at that time.



Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the
VICTOR STREET TERMINAL AREA

Detected VOLATILE ORGANIC Compounds (ug/kg)

VB

Parameter V§:2:

€190
Carbon disulfide ¢ 8.44 124 4 *
Chlorobenzene 620,000 * * * 93,000
Iodomethane 49,000 * * * LAl
Toluene + 14 13 1 *
Ethyl methacrylate 57,000 * * * *»

Detected ACID and BASE/NEUTRAL ORGANIC Compounds (ug/kg)
Parameter :I : 3-‘55 NS VB
: 1290y S9EYy i

Fluoranthene 24,000 15,000 * X *
2-Methylnaphthalene 41,000 4 * * *
Phenanthrene ¢ 13,000 L4 * *
Pyrene ¢ 14,000 * * +6

Detected PESTICIDES, PCBs, HERBICIDES, CHLORINATED DIOXINS, and

FURANS - NONE

Detected METALS, TOTAL CYANIDE, and SULFATE (mg/kg)

Barium 580 290 490 1,600
Beryllium 1.5 .59 .9 .87
Cadmium 6.4 8.3 4.3 5.0
Chromium 19 8 14 48
Cobalt 9.2 4.7 7.9 9.9
Copper 1804 44 36J 664
Nickel 27 17 23 32
Tin 100 7.4 23 *
Vanadium 23 26 29 r44
Zinc 1.800J 1804 1804 910J
Arsenic 204 7.6J 8J 8J
Lead 1,200 230 170 170
Mercury .95 .39 .37 1.5
Sulfide 2800 ® = 3004




Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the

VICTOR STREET TERMINAL AREA (CONTINUED)

Notes on Victor Street Terminal soil data:

+ High level extraction was employed which increased reported
detection limits; therefore this constituent may have been
present in this sample and possibly at elevated levels.

* Below detection limit.

* This sample was not analyzed for this constituent.

J Estimated quantity.

- Soil samples were collected on the following dates:
vS-1 (10.5-12.5"') 3-6-91

VsS-2 (7-9') 3-7-91
VsS-3 (9-11"') 3-8-91
VS-4 (9-11"') 3~8-91
VB 6-1-88

- The V8 soil boring data was obtained from the RFI Report. The
VB soil boring data was obtained from, "Assessment of
Hydrogeologic Conditions at the Coal Storage Yard and Victor
Street Terminal, Monsanto Company, J.F. Queeny Plant, St. Louis,
Missouri", November 1988, Geraghty & Miller, Inc., Table 4.

- Soil Boring VB was composited from VB-1 (4-6'), VB-2 (6-8'),
and VB-9 (2-6') and analyzed for VOC's; therefore there is a very
good probability that volatilization occurred during sample
collection and the reported value of chlorobenzene is much lower
than actuality.

- There is no documentation of soil remediation in this area
since analytical data has become available; therefore it is
assumed that soil contamination is still in place at the Victor
Street Terminal.
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Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the
COAL STORAGE YARD

Notes on the Coal Storage Yard analytical data:

- Three soil borings were measured in the field for VOLATILE
ORGANIC COMPOUNDS with a photoionization detection (PID)
instrument on 5/26/88. Since these PID values ranged below 13.8
ppm, soil samples were not collected for laboratory analyses.

- The only known waste management practice at this SWMU is the
storage of stockpiled coal, which would contribute to any semi-
volatile contamination, including ACID and BASE/NEUTRAL ORGANIC
COMPOUNDS, and POLYAROMATIC HYDROCARBONS.

- The only soil information available for this area was obtained
from the document entitled, "Assessment of Hydrogeologic
Conditions at the Coal Storage Yard and Victor Street Terminal,
Monsanto Company, J.F. Queeny Plant, St. Louis, Missouri®,
November 1988, pages 12 and 13.



Detected Constituents at the J.F. Queeny Facility

from the SOIL borings at the
QUARRY AREA

Detected VOLATILE ORGANIC Compounds (ug/kg)

Chlorobenzene 14 * * *

8.6

" 1,1,1-trichloroethane * * 6.2 *

8.9

Detected ACID and BASE/NEUTRAL ORGANIC Compounds (ug/kg)

Acenaphthene ¢ ¢ ¢ ¢ ¢+ 580
Anthracene 4 4 4 ¢ + 990
Benzo(a)anthracene ¢ ¢ ¢ ¢ ¢ 3,800
Benzo(k)fluoranthene + ¢ + 4 ¢ 610
Benzo(b)fluoranthene 4 ¢ + + ¢ 990
Benzo(g,h, i)perylene ¢ ¢ L ¢ ¢ 1,800
(370)
(4.5-9.5")
Benzo(a)pyrene ¢ ¢ ¢ ¢ ¢ 2,700
Dibenzo(a,h)anthracene ¢ ¢ L L ¢ 480
(350)
(4.5-9.5")
Fluoranthene ¢ ¢ ¢ ¢ ¢ 3,500
Fluorene ¢ ¢ ¢ ¢ ¢ 1,100
Indeno(1,2,3-cd)pyrene ¢ ¢ ¢ ¢ ¢ 1,300
Phenanthrene 15,000 ¢ ¢ ¢ ¢ 2,900
Pyrene 9,400 ¢ ¢ ¢ ¢ 6,200
p-Phenylenediamine 67,000 79,000 ¢ ¢ ¢ *
Dibenzofuran ¢ ¢ ¢ ¢ ¢ 470

Detected PESTICIDES, PCBs, HERBICIDES, CHLORINATED DIOXINS, and

FURANS - NONE



QUARRY AREA (CONTINUED)

Detected METALS, TOTAL CYANIDE, gnd SULFATE (mg/kg)

Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the

Barium 460 530 150 130 180 404
(1-5")
Beryllium .56 .61 * * * ¢.505)
(4.5-9.5%)
Cadmium .76 1.1 4.3J 4.9J 4.5J *
Chromium 19 31 22J 20J 224 (22.4)
(1-5")
Cobalt 5.5 8.1 4.7 4.3 6.0 7.4
(4.5-9.5")
Copper 44 130 574 384 5.6J (55.3)
(1-5%)
Nickel 15 25 30 28 26 21.6)
(1-5%)
Vanadium 25 13 17 15 25 (27.8)
(4.5-9.5%)
Zinc 2504 4604 964 1104 1300 (256)
(1-5")
Arsenic 124 164 8.5 4.5 1 (25.6)
1-5")
Lead 2404 5004 76 31 170 (146)
(1-5")
Mercury .34 .35 .22 .24 .3 (.09)
(4.5-9.5")
Sulfide 12 294 " * e *




Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the

QUARRY AREA (CONTINUED)

Notes on Quarry soil data:

¢ High level extraction was employed which increased reported
detection limits; therefore this constituent may have been
present in this sample and possibly at elevated levels.

* Below detection limit.

*» This sample was not analyzed for this constituent.

¢4¢ Analytical error. No value available.

J Estimated quantity.

() EPA split quantity
() Depth of split collected

- Soil samples were collected on the following dates:
QS-1 (0-4.5') 2-6-91
QS-1 (4-9"') 2-6-91
QS-2 (0-2.5') 2-11-91
QS-5 (0-2.5') 2-11-91
QS-2 (4-9') 2-12-91
QS-4 CUTTINGS 2-25-91

- QS-5 (0-2.5') is actually a duplicate of QS-2 (0-2.5"'")

- The Quarry soil boring data was obtained from the RFI Report.



Detected Constituents at the J.F. Queeny Facility
from the S80IL borings at the
LASSO AREA

Detected VOLATILE ORGANIC Compounds (ug/kg)

‘Parameter

Chlorobenzene * " 37 * 59,000 =
(40) (28,000)
1,1,1-Trichloroethane 29 57 * * w 26
Trichloroethene * * * ol * 8.9
Xylenes * * i bl » 124

Detected VOLATILE ORGANIC Compounds (ug/kg), continued.

ol Lsss ok geim ol ey,
(3.0- : €25 5
3.0 LAy ] Ean | 4Gh
T e e
Chlorobenzene 2100 390 920 33
(2500)
Methylene chloride * - - . * - 6.5J
1,1,1-Trichloroethane il » 4 " * ol 254
Benzene + ¢ + (9 ¢ + *
Ethyl Benzene * * ¢ 31N * * ®
Acetone 4 ¢ + (67) 4 ¢ ¢
Xylenes L3 13 ¢ (18) + % *

Detected VOLATILE ORGANIC Compounds (ug/kg), continued.

Chlorobenzene 48 L 2,300 8,200 23,000 13,000
€93,000)

2-Butanone (MEK) * 160,0004 * bl * *

1,1,1-Trichloroethane 15 ¢ ¢ ¢ ¢ ¢

Detected Alachlor

Sample Concentration
LSS-1 1200 ug/kg

EPA Split of Lss-1 180 ug/kg



Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the

LASSO AREA (CONTINUED)

Detected Metals at EPA's split of L88-1 (Note: LSS-1 was not
analyzed for metals, only the split was analyzed for metals.)

Parameter Concentration (mg/kqg)
Aluminum 4380.0
Barium 56.1
Beryllium 0.207
Cadmium 0.869
Calcium 127000.0
Cobalt 2.31
Chromium 8.45
Copper 16.5
Iron 10300.0
Lead 18.0
Magnesium 5510.0
Manganese 330.0
Mercury 0.22
Nickel 10.5
Potassium 722.0
Sodium 378.0
Vanadium 11.4
Zinc 46.9

Notes on the Lasso Area soil data:
¢ High level extraction was employed which increased reported
detection limits; therefore this constituent may have been
present in this sample and possibly at elevated levels.
* Below detection limit.
J Estimated quantity.
() EPA split quantity
- The following samples are replicates:
0 ILs-1 (1.5-3.5') & LS-15 (1.5-3.5'); and
0 LS-6 (9-11') + LS-15 (9-11')
- Soil samples were not analyzed at borings LS-3, LS-4, LS-5, LS-
9, and LS-10, because the soil was saturated at less than 2 feet
below grade.

- Soil samples in the Lasso Area were analyzed only for VOC's due
to the nature of known waste management practices in this area.



Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the

LASSO AREA (CONTINUED)

- Five soil borings were collected previous to the RFI, but not
analyzed. They are B1-B5 and are discussed in the document
entitled, "Review of Hydrogeologic Investigations at the J.F.
Queeny Plant, Monsanto Chemical Company, St. Louis, Missouri",
pages 14-16.

- Soil Borings LS-1 through LS-14 were collected during RFI
activities.

- Boring LSS-1 was collected as an interim measures requirement.
This boring was located adjacent to LS-9.

- The soil borings that displayed pink and/or purple
discoloration include:

B1 (0-2"')

B2 (2-4"')

BS (1-3')

Is-1 (7.5-7.7' and 9.5-10.5"')

LSs-2 (1.5-2.25' and 11-12")

LS-3 (1-1.5' with purple groundwater/product at 2-2.5')

1S-4 (purple groundwater/product at 1.75-2.25")

1s-8 (7"-1' and 2.5-3"')

LS-9 (1-2' with purple groundwater/product at 2-2.5')

Ls-10 (1.5-2"')

Ls-11 (.5-2.5', 8.5-9.2', 9.5-10.25")

LS-13 (3-3.4"'")

LSS-1 (3-3.75"')

- The dates in which each soil sample was collected are:
Bl 11-18-86 LS-6 2-5-91
B2 11-19-86 LS-7 2=-4-91
B3 11-19-86 LS-8 2-1-91
B4 11-20-86 LS-9 2-1-91
BS 11-21-86 LS-10 2-5-91
LS-1 2-4-91 LS-11 1-31-91
LS-2 2-1-91 LS-12 1-31-91
LS-3 2-5-91 LS-13 2-1-91
LS-4 2-5-91 1S-14 1-31-91

LS-5 2-5-91 LSs-1 10-8-92
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Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the
BUILDING FF AREA

Detected TETRACHLOROETHYLENE (PCE) (ug/kg)

Tetrachloroethyiene (PCE)

Notes on Building FF Area soil data:

- There is no documentation of the PCE saturated soil having been
remediated; therefore it is assumed that the PCE saturated soil
was left in place.

- Soil samples were not collected in this area during the RFI.

- At the time this soil was collected for analysis, the
concentration of PCE in soil appears to decrease with depth and
decrease with distance from the PCE tank.

- Soil samples were only collected from the west side of the PCE
tank. Further assessment of the extent of the PCE contamination
is warranted.

- The evaluation and analytical data concerning this area is
found in, "Review of Hydrogeologic Investigations at the J.F.
Queeny Plant, Monsanto Chemical Company, St. Louis, Missouri',
June 1988, Geraghty & Miller, Inc., pp 11-14, Table 9, and Figure
11.
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Detected Constituents at the J.F. Queeny Facility
from the SOIL borings at the
BOILER SLAG AREA

Detected VOLATILE ORGANIC Compounds - NONE

Detected ACID and BASE/NEUTRAL ORGANIC Compounds - NONE

Detected PESTICIDES, PCB's, HERBICIDES, CHLORINATED DIOXINS, and
FURANS - from BS-1 (1.25-3.25")

Parameter Concentration
Aroclor-1248 89,000 ug/kg
Aroclor-1254 46,000 png/kg

Detected METALS, TOTAL CYANIDE, and SULFATE (mg/kg) - from BS-1
(1.25-3.25")

Barium 180
Beryllium .70
Cadmium 4.1
Chromium 18
Cobalt 6.3
Copper 35
Nickel 18
Tin 48J
Vanadium 537
Zinc 250J
Arsenic 6.57
Lead 260
Mercury .44

Notes on Boiler Slag Area soil data:
- Soil sample BS-1 (1.25-3.25') was collected on 3/12/91.

- This soil data was obtained from the RFI Report.
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